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SUPPLY DEVICE 



The invention relates to a device for supplying articles provided with a head 
and a stick, such as loHipdps, to a further treatment station, such as a 
packaging machine. 

For the further treatment it may be desirable that the lollipops are held in a 
reliable manner so that the treatment of the lollipops takes place in a reliable 
manner. The lollipops held may for instance be provided with a coating or be 
packed in a foil, for instance a so-called bunch wrap. In that case the 
disorderly flow of lollipops (coming for Instance from a cooling machine or 
supply in bulk) has to be changed into an orderly flow. 

For thus organising the lollipops they are usually cast on an assembly of an 
outer distribution disc rotating in conveyance direction to a discharge station, 
which distribution disc at its circumference is provided with holes for 
accommodating one lollipop head at a time, and a spread disc lying within it 
driven in opposite direction. The spread disc rotates slightly faster than the 
distribution disc, so that the lollipops do not pile up. Between both stations a 
partition Is provided, which however does not extend up to above the holes 
In the distribution disc. At its circumference the distribution disc Is provided 
with slits for accommodating the sticks of the lollipops when the heads of 
the lollipops have been accommodated In the holes. Furthermore fixed rods 
have been provided for urging the .sticks into the slits and keeping them 
down and oriented radially outwards. Below the hole area of the distribution 
disc a driven roller may be arranged, which is positioned to engage the lower 
side of the heads accommodated in the holes so as to exert a radial inward 
force on them. 
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At the location of the discharge station, where the sticks are horizontally 
oriented radially outwards from the distribution plate, a further conveyor has 
been positioned provided with a series of small clamps that each in a 
synchronised manner are able to grab a lollipop stick and then lift the 
lollipops in question out of the distribution disc and convey them to a point 
of discharge to the packaging machine or other treatment machine situated 
at a distance. 

A drawback of the known supply device is that when urging the lollipop 
sticks towards the slits said sticks may pass over the slit. As any wrongly 
orientfed stick means a faulty filling or no filling of the packaging foil or wrap, 
this may lead to considerable reduction of the production efficiency and 
waste of packaging material. 

It is an object of the Invention to provide a supply device of the type 
mentioned in the preamble which improves on this. 

Tp that end the invention provides a device according to the preamble, 
comprising: 

a supply station for the articles in a disorderly flow, 
a discharge station for discharge of the articles in an orderly flow, 
a distribution disc connecting to the supply station and the discharge 
station, which distribution disc is rotatable in a direction of rotation and has a 
series of holes at its circumference for accommodation of the heads of the 
articles, wherein the upper side of the distribution disc comprises slits for 
accommodation of the sticks, which slits extend from the holes to the outer 
edge of the distribution disc and wherein the slits comprise a bottom and 
edges extending from the bottom up and situated at a downstream side and 
upstream side of the slit in direction of rotation, respectively, wherein the 
downstream edge runs at least almost in a vertical plane and at least almost 
up to the upper side of the distribution disc, and the upstream edge at least 
an upper portion gives way with respect to the downstream edge in 
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upstream direction. 

As the upstream edge, also called the trailing edge, in the device according 
to the invention gives way In an upstream direction, the width of the opening 
5 of a slit at the upper side of the distribution disc is larger. Said opening 
among others serves for catching sticks of the objects. A wider opening has 
the advantage of a stick more easily ending up in the slit or that it can be 
more reliably urged into the slit. As a result the chance of a stick passing 
over a slit is lowered. The downstream edge, also called the leading edge, 

1 0 here forms a stop for a stick that moves into the slit via the upstream side 
and by means of the opening of a slit described above is caught at the upper 
side of the distribution disc. Said stop halts the component of the motion of 
the stick that is oriented tangential with respect to the distribution disc, as a 
result of which it is prevented that the stick can pass over the slit. The stick 

1 5 will always end up in the slit, due to which the degree of filling of the 
distribution disc can be optimal, and thus the further treatmient process. 

From a further aspect the invention provides a device for supplying articles 
provided with a head and a stick, such as lollipops, to a further treatment 

20 station, such as a packaging machine, comprising: 

a supply station for the articles in a disorderly flow, 
a discharge station for discharge of the articles in an orderly flow, 
a distribution disc connecting to the supply station and the discharge 
station, which distribution disc is rotatable in a direction of rotation and has a 

25 series of holes at its circumference for accommodation of the heads of the 
articles, wherein the upper side of the distribution disc comprises slits for 
accommodation of the sticks, which slits extend from the holes to the outer 
edge of the distribution disc and wherein the slits comprise a bottom and 
edges extending from the bottom up and situated at a downstream side and 

30 upstream side of the slit in direction of rotation, respectively, wherein the 
downstream edge runs at least almost in a vertical plane and at least almost 
up to the upper side of the distribution disc, and the upper side of the 
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distribution disc at the upstream side of the slit is provided with a recess 
■which merges into the slit. 

Said recess ensures the giving way of the upstream or trailing edge from the 
slit, as a result of which the slit at the upper side of the distribution disc is 
widened. 

Preferably the recesses are less deep than the slits. The slit according to this 
preferred embodiment combines a wide opening due to the slit with recess at 
the upper side of the distribution disc with a non-widened portion at the 
bottom of the slit. From the wide opening a stick can reliably be urged In the 
non-widened portion at the bottom of the slit, which non-widened portion 
places the sticks in a wanted position, preferably a stable position having a 
defined orientation. 

The recesses may have different shapes. Preferably the recesses are 
bounded in upstream direction by an inclined edge portion. The inclined edge 
portion ensures a guidance of the sticks in the direction of the bottom of the 
slit. In the recess according. to this preferred embodiment, a stick may end up 
rolling and/or sliding naturally along the inclined edge portion onto the bottom 
of the slits. 

Preferably the inclined edge portion at the side of the recess facing away 
from the slit at least almost connects to the upper side of the distribution 
disc. As a result the sticks are able to move continuously via the recess to 
the slit from the upper side of the distribution disc, which ensures a smooth 
course of the sticks towards the slits. 

In a hole at the circumference of the distribution disc the head of an article is 
accommodated and the stick of the article projects from the hole. For guiding 
the stick on its way to the bottom of the slit in such a way that the head 
remains in the hole, the inclined edge portion, preferably, also slopes towards 



wo 2004/058605 



5 



PCT/NL2003/000898 



the hole. Said preferred embodiment results in an improvement of the 
smooth course of the sticlcs towards the slits. 

Preferably a generating line of the Inclined edge portion is oriented to the 
centre of the hole. The inclined edge portion ends in a hole. When an article 
is placed in the hole the stick will be oriented at least almost to the centre of 
the hole, just like the generating line according to this preferred embodiment. 
The inclined edge portion will optimally guide and support the stick, when 
the stick of an object in the hole preferably contacts the generating line. For 
instance the generating line at the location of the inclined edge portion may 
correspond to the at least almost straight line which is formed by the stick of 
an abject lying in the hole. As a result the stick will be supported by the 
inclined edge portion over an as large as possible length, also during the run- 
in motion. 

Preferably the generating line comprises a convex curve, as considered from 
the upper side of the distribution disc. As a result the stick will preferably be 
supported at one location as a result of which less friction occurs between 
the inclined edge portion and the stick, and the stick will move more easily in 
the direction of the bottom of the slit. 

Preferably a cross-section of the inclined edge portion in a direction almost 
tangential to the distribution disc, comprises a concave curve, as considered 
from the upper side of the distribution disc. 

In an embodiment the slits are oriented such that the sticks are situated 
according to lines that go through the centre of the distribution disc. An 
advantage of this embodiment is that the articles can be placed in a stable 
position wherein the sticks extend purely radially with respect to the 
distribution disc. With the known position of the centre of the distribution 
disc, the exact position of the sticks in the supply device is known, as a 
result of which the grippers and the like for further transport of the lollipops. 
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can be accurately operative. 

This situation may in this embodiment be achieved by letting the heads of 
the articles abut the downstream edge portions of the holes and the sticks 
abut the upstream edge of the slits. 

The dimensioning of the slits and thus the distribution disc in this case is 
adjusted to the embodiment of the lollipops in question to be treated. The 
correct position of the slits among other things depends on the dimension of 
the distribution disc, including the dimensions of the holes and the slits, and 
the dimensions of the articles, including the dimensions of the heads and the 
sticks. Preferably the width of the slits near the bottom of the slits is wider 
than the sticks of the lollipops to be treated. 

The stable position may for instance be achieved by letting the heads of the 
articles abut the downstream edge portions of the holes, and the sticks abut 
the upstream edge of the (relatively broad) slits. This situation is achieved in 
a natural manner in a supply device provided with fixed rods for urging the 
sticks into the slits and keeping them down and oriented radially outwards. 
As the permanent rods engage the sticks of the articles, the sticks of the 
articles at the circumference of the distribution disc are restrained with 
respect to the rotation of the distribution disc. As a result the sticks contact 
the upstream edge of the slits and the heads are pushed in downstream 
direction against the edge portions of the holes. 

Such a stable position may on the one hand also be achieved with an 
embodiment in which the slits are shifted parallel over a distance s with 
respect to a radial line through the centre of the corresponding holes and/or a 
radial line of the distribution disc. On the other hand also with an em- 
bodiment in which the slits are placed at an angle P to a radial line of the 
distribution disc. These embodiments may also be combined. 
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In this embodiment the slits are inclined and/or shifted with respect to the 
radial lines through the centre of the distribution disc and possibly the 
centres of the corresponding holes. The distance s and/or the angle 3 among 
other things depend on the dimension of the distribution disc, including the 
5 dimensions of the holes and the slits, and the dimensions of the articles, 
including the dimensions of the heads and the sticks. It is observed here that 
the distance s preferably is larger than zero. 

Preferably the movement s and/or the angle P is chosen such that the 
openings of the slits at the outer edge of the distribution disc are situated in 
a downstream direction with respect to an axial line of the distribution disc 
which runs through the centre of the corresponding holes. 

It is observed that the said movement s and/or rotation P can also be 
advantageously used in a common distribution disc, without the slit edges 
that give way. 

From a further aspect the invention provides a device for supplying articles 
provided with a head and a stick, such as lollipops, to a further treatment 
20 station, such as a packaging machine, comprising: 

a supply station for the articles in a disorderly flow, 
a discharge station for discharge of the articles in an orderly flow, 

a distribution disc connecting to the supply station and the discharge 
station, which distribution disc is rotatable in a direction of rotation and has a 
series of holes at its circumference for accommodation of the heads of the 
articles, wherein the upper side of the distribution disc comprises slits for 
accommodation of the sticks, which slits extend from the holes to the outer 
edge of the distribution disc and wherein the slits comprise a bottom and 
edges extending from the bottom up and situated at a downstream side and 
upstream side of the slits in direction of rotation, respectively, wherein the at 
least one of the downstream edge and upstream edge of the slits in at least 
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an upper portion of the slit gives way for forming an inclined edge portion 
that also slopes towards the hole. 

Preferably the inclined edge portion at the side of the recess facing away 
from the slit at least almost connects to the upper side of the distribution 
disc. 

Preferably the generating line of the inclined edge portion is oriented to the 
centre of the hole. 

Preferably the generating line comprises a convex curve, as considered from 
the upper side of the distribution disc. 

Preferably a cross-section of the inclined edge portion in a direction almost 
tangential to the distribution disc, comprises a concave curve, as considered 
from the upper side of the distribution disc. 

The invention will be elucidated on the basis of an exemplary embodiment 
shown in the attached drawings, in which; 

Figure 1 shows a schematic view of a supply device comprising a distribution 
disc according to the state of the art; 

Figure 2 shows a schematic top view of a distribution disc according to the 
invention; 

Figure 3 schematically shows a detail of the distribution disc of figure 2; and 

Figure 4 shows a view in perspective of the edge of the distribution disc 
according to the invention. 

In the device according to the state of the art described here as an example. 
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the articles are in this case lollipops 30, having a head 31 and a stick 32 (see 
figure 1). The lollipops arrive in a disorderly flow from a supply station onto a 
supply grid 1 1 that ends above the supplier 20 that comprises a spread disc 
21 and a distribution disc 20 surrounding it, respectively. Furthermore a 
partition 25 is shown which stops the lollipops in the direction of rotation of 
the discs. 

Figure 1 shows that the distribution disc 22 with the upper surface connects 
to the upper surface of the spread disc 21. At its circumference the 
distribution disc 22 is provided with a series of holes 23, which in this 
example are continuous. The holes 23 have such dimensions that the heads 
31 of the lollipops 30 fit into it without clamping. At the upper edge the 
holes 23 are provided with a slit 26, which extends radially to the outside, in 
order to open in the circumferential edge of the distribution disc 22. 

The partition 25 constitutes a boundary of the spread space on the spread 
disc 21. 

Downstream of the partition 25 a rod 29 is arranged, which extends above 
the spread disc 22 and runs along in circumferential direction and inclines 
downwards and ensures the tilting to the outside of the sticks. Downstream 
thereof there is a second rod 35, which is statically attached to a fixed 
holder 37, and which also extends in circumferential direction, and in the 
first, upstream portion Is oriented downward in an Inclined manner. The rod 
35 ends at the location of end 36, on which further means can be connected 
for a piece by piece orderly transjiort of the lollipops 30 for further treatment, 
such as for instance packaging in a packaging device. 
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Immediately downstream of the partition 25 a roller 27 Is positioned below 
the distribution disc 22, which roller 27 rotates in the direction D and moves 
along the lower end of the holes 23 with its surface. 
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In operation the lollipops 30, coming from the supply station, are supplied 
over the grid 1 1 , guided by partition 28, onto the assembly of spread plate 
21 and distribution plate 22, in the direction A. The distribution disc 22 here 
circulates in the direction B, and the spread plate 21 circulates at a higher 
5 speed yet in counter direction in the direction C, in order to bring the lollipops 
30 in an as fluent as possible manner with their heads into the holes 23. In 
that path, until connection to the roller 27, the holes 23 are downwardly 
shielded by edge plate 40, to keep the heads 31 of the lollipops 30 in the 
holes 23. 

10 

The sticks 32 may then still have any give position. They are urged radially 
to the outside by the rod 29 and under the influence of roller 27, which 
engages the lower side of the heads 31 and urges them radially inwards, the 
stick 32 tilts radially to the outside. The rod 29 here guides the sticks 32 
15 until they -at least almost- end up in the slits 26. The next rod 35 completes 
this motion of the sticks 32, so that they extend horizontally and radially to 
the outside with respect to the distribution disc 22. In the portion connecting 
to its portion extending inclined and downward, the rod 35 here keeps the 
sticks 32 in that position by exerting a downward force E on them. 

20 

Figure 2 shows a top view of a distribution disc 22 according to the 
invention. The distribution disc 22 is circular having a centre and a point of 
rotation M and comprises a series of holes 23 situated at its circumference, 
which holes are each provided with a slit 26 that extends from the hole to 
25 the outer edge of the distribution disc 22. The distribution disc as shown in 
figure 2 is adapted to be rotated in a direction of rotation B. 

Figure 4 shows that the slit 26 has a bottom 50, and edges 51, 52 exten- 
ding from the bottom up and situated at a downstream side and upstream 
30 side of the slit 26, respectively. The downstream edge 51, also called the 
leading edge, at least almost runs in a vertical plane and at least almost up to 
the upper side of the distribution disc 22, and the upstream edge 52 also 
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called the trailing edge, at least partially gives way in an upstream direction 
(in opposite direction of the direction of rotation B). The upstream edge 52 
comprises an inclined edge portion 53 that slopes to the slit 26. Figure 4 
shows that in this exemplary embodiment the Inclined plane 53 does not 
5 continue to the bottom 50 of the slit 26. At the bottom of the slit 26 the 
upstream edge thus comprises one edge 54 that runs at least almost in a 
vertical plane and at least up to the Inclined edge portion 53, The vertical 
edge 54 extends to a level that is higher than the level at a distance 1 /2 D of 
the head of the lollipop above the lower side holes 23. The bottom part of 

fO the slit 26 that is bounded at the upstream side by edge 54 and at the 
downstream side by edge 51, and furthermore by bottom 50 is a little wider 
than the stick, so that the stick easily falls into the bottom part and can also 
be easily removed from it again, in this exemplary embodiment the edge 54 
and the downstream edge 51 of the slit are substantially parallel to each 

1 5 other considered in a vertical plane. 

Figure 4 furthermore shows that the holes 23 are provided with a concave 
curve 55 as considered from the upper side of the distribution disc 22. 
Preferably this concave curve 55 continues at the location of the inclined 
20 plane 53. Near the hole 23 the inclined edge portion 53 merges into the 
concave curve 55. As a result the inclined edge portion 53 will not only slope 
towards the slit 26, but also to towards the hole 23. Preferably a generating 
line of the concave curve 55 and the inclined edge portion 53 is oriented to 
the centre of the hole 23. 

25 

In the exemplary embodiment as shown in figure 2, the slits 26 are rotated 
over an angle P to the radial line 60 of the distribution disc 22. The slits 26 
are rotated in a downstream direction (in the direction of arrow B) around the 
hole 23. 

30 

An alternative embodiment is shown in figure 3. Here the slits are shifted 
parallel over a distance s with respect to the radial 61 through the centre M2 
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of the hole 23. The slit 26 is shifted in a, downstream direction (In the 
direction of arrow B). 

Both exemplary embodiments mentioned above ensure a stable position of 
the articles, wherein the sticks 32 are accommodated in the slits 26, which 
in their bottom area are wider than the thickness of the stick, extending 
purely radially with respect to the distribution disc 22. This situation is 
shown in figure 3. Figure 3 shows the head 31 of a lollipop which is situated 
in a hole 23, and which is provided with a stick 32 in a slit 26. The head 31 
of the lollipop abuts the downstream portion 56 of the hole 23, whereas the 
stick 32 abuts the upstream portion 54 of the slit 26. The dimensions of the 
holes 23 and the slits 26, and the orientation of the slits 26 on the 
distribution disc have been chosen such that the stick 32 of the lollipop 
during the rotation of the distribution disc 22 extends stably, purely radially 
with respect to the distribution disc 22 in the situation of the shown lollipop 
in figure 3. 

The exemplary embodiments mentioned above may also be combined, 
wherein the slits are shifted and rotated for realising a stable position of the 
articles. 



